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GEOLOGY AND MINERALS 
Structure and Stratigraphy 
The Crow Reservation lies within the unglaciated portion of the Missouri Plateau, a subdivision 
of the Great Plains physiographic province.  The Missouri Plateau on the Crow Reservation is 
described as a mature landscape consisting of flat to rolling plains dissected by rivers with 
scattered isolated mountains (Perry 1962).  The mountain ranges on the Crow Reservation 
include the Bighorn Mountains and the Pryor Mountains to the west, and the Wolf/Rosebud 
Mountains on the east. 

The Bighorn Mountains are a major structural arch that extends southward from the Bighorn 
Reservoir and rise from 3,560 feet at the reservoir to a maximum elevation of 9,257 feet above 
sea level near the Wyoming-Montana border.  The mountains contain an elevated core of 
Precambrian crystalline rocks with remnants of nearly flat-lying lower Paleozoic rocks on top 
and upturned Paleozoic and Mesozoic rocks around the margins.  

The Big Horn Range is divisible into three units.  The northern unit is located on the reservation 
and extends northward from near the Montana-Wyoming border to the vicinity of the Bighorn 
River.  This segment of the Big Horn Range is about 10-miles wide.  The surface on top has a 
gentle northerly slope, with monoclinal folding of Paleozoic and Mesozoic strata with a 
westward dip of approximately 700 marking the western flank of the range.  To the south, this 
monocline steepens and transitions along strike into an eastward-dipping thrust fault. 

The terrain varies from steep, narrow drainage canyons, to steep-walled glacial cirque basins and 
windswept alpine meadows at timberline.  The eastern flanks are characterized by numerous 
hogbacks of younger strata that dip abruptly beneath the surface along with paired 
anticline/syncline structures paralleling the mountain front.   

The Bighorn Canyon is located in the Garvin Basin, a structural trough that separates the 
Bighorn Mountains from the Pryor Mountains to the north.  The Pryor Mountains have been 
referred to as a northern extension of the Big Horn Range.  However, Blackstone (1940) reported 
that the Pryor Mountain uplift was a separate orogenic unit.  Topographically, the Pryor 
Mountains are moderately dissected block faulted mountains with gentle slopes and flat rolling 
plateaus of Madison limestone to the west and steep scarp slopes to the east.  The range rises to 
an elevation of 8,776 feet above sea level.  Structurally the Pryor Mountains are a series of 
moderate to steeply dipping reverse faults that bound the east front of the mountains and bring 
Precambrian crystalline rocks into fault contact with deformed and locally overturned Paleozoic 
and Mesozoic rocks.  Blackstone (1975) found that the Pryor Mountains consisted of five 
uplifted crustal blocks:  West Pryor Mountain, Northeast Pryor block, Red Pryor Mountain, East 
Pryor Mountain, and the Shively Hill Dome.  The blocks are bound by deep-seated basement 
faults, symmetric faulted folds, or unfaulted asymmetric folds.  Sinkholes filled with younger 
formations and caves are common features of the Pryor Mountains. 

The Pryor Mountain uplift is divided into northern and southern segments by a fault zone that 
roughly parallels the upper Sage Creek drainage.  The Sage Creek fault zone (Blackstone 1940) 
is the eastern extension of the Nye-Bowler Lineament.  The Nye-Bowler Lineament is a 
continuous zone of structural disturbance extending for a distance of at least 115 miles from 



Crow Natural, Socio-Economic and  
Cultural Resources Assessment and Conditions Report  April 15, 2002 

CROW- 68

Livingston, Montana to the Pryor Mountains.  Across the northern part of the Big Horn Basin, 
the lineament is featured by numerous northeast-ward-trending en-echelon faults.   

The Rosebud Mountains, in the southeast corner of the reservation, rise abruptly to an elevation 
greater than 5,000 feet.  A narrow divide that separates the Davis Creek and Rosebud Creek 
drainage’s, separates the Wolf Mountains from the Rosebud Mountains to the north.  These 
mountains are highly dissected with numerous outcroppings of the Wasatch Formation and Fort 
Union Formation coal deposits.  These mountains also form a drainage divide between the Little 
Bighorn River and the Tongue River systems.  

The Powder River Basin occupies approximately 32,000 square miles in northeastern Wyoming 
and southeastern Montana.  The Crow Reservation is located on the northwestern flank of the 
Montana portion of the basin (Wolf/Rosebud Mountains).  It is the largest intermontane basin in 
the Central Rocky Mountain region.  The basin is bounded by the Black Hills on the east, the 
Bighorn Mountains on the west, and the Laramie and Hartville Uplifts on the south.  The basin 
merges into the Montana Plains to the north and is separated from the Williston Basin by the 
Miles City Arch and Cedar Creek Anticline. 

The Powder River Basin contains a maximum thickness of approximately 16,000 feet of 
sedimentary rocks, ranging in age from middle Cambrian to Eocene.  The basin plunges into 
Wyoming with the deepest part located near the southern end of the Bighorn Mountains.  The 
basin is the least deformed of the Rocky Mountain basins.  The basin has an asymmetry with the 
steeper limb adjacent to the mountain front on the west.  At the southern end of the basin, there is 
approximately 30,000 feet of relief in the basement rocks between the Big Horn uplift and the 
basement rocks of the basin.  In Montana, the structural relief is approximately 2,500 feet with 
the deepest portion at the Wyoming border. 

During the Paleozoic and Mesozoic eras, until late Cretaceous time, the Powder River Basin was 
part of a stable marine shelf between the Transcontinental Arch (Siouxia Uplift) to the east and 
southeast, and the Cordilleran geosyncline to the west.  Sedimentation was controlled by regional 
tectonics so that variations in thickness and lithology of the rock units are continuous with those 
of the Paleozoic and Mesozoic rocks in the surrounding uplifts.  Late Cretaceous sediments show 
marked effects of local tectonics such as the Wolf and Rosebud Mountains.   

The Wasatch Formation and the Fort Union Formation of Tertiary age cover the central and 
northern parts of the basin.  It is these formations that contain the economic coal beds in the 
Montana portion of the Powder River Basin and the Crow Reservation.  Older Paleozoic strata 
are found in the foothills of the surrounding uplifts.   

The geologic formations exposed at the surface on the Crow Reservation range from 
Precambrian granitic gneiss and schist rocks as basement units in the Big Horn and Pryor 
mountains, to the younger Eocene age Wasatch Formation on the eastern flank of the reservation.  
With exception of small structural fluctuations, the beds gently dip easterly.  In general, erosion 
has exposed each geologic formation at or near the surface in a series of stacked inclined 
formations progressing from older beds on the west to younger beds on east side of the 
reservation.  Tables 9A and 9B present a general geologic section of the bedrock units found on 
the reservation.  
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Overlying the bedrock are the following Holocene deposits: 
��Alluvium consisting of gravel, sand, silt, and clay deposited along active channels of 

rivers, streams, and tributaries. 
��Landslide deposits consisting of rock and soil that moved down slope as discrete units 

through mass-wasting processes. 
��Alluvial terrace deposits of gravel, sand, silt and clay underlying older river terrace 

surfaces. 
��Clinker deposits of thermally metamorphosed shale, siltstone, and sandstone of the Fort 

Union Formation. 

These formations have been mapped on the reservation by the Montana Bureau of Mines and 
Geology and are best described in publications by Vuke et al. (2000a) and Vuke et al. (2000b). 

The coal on the reservation occurs primarily in the continental deposits of the Tongue River 
Member of the Fort Union Formation.  However, coal seams also occur in the underlying Lebo 
Shale Member and in the Tullock Member, and at the base of the overlying Wasatch Formation.  
Jacob (1973) and Bryson and Bass (1973) found evidence of cyclic deposition in the Fort Union 
Formation.  The basic cyclic unit consisted of gray claystone and siltstone at the base followed 
by coal, yellow siltstone and clayey sandstone, and calcareous sandstone. 

The siltstone and claystone were deposited on flood plains, the coals in the back swamp areas, 
the yellow sandstone and siltstone as levee and crevasse-splay deposits, and some of the massive 
sandstone bodies were point-bar deposits.  The interbedded and cyclic nature of these continental 
deposits makes it difficult to correlate coal beds across the basin.  The coal seams are found at 
different stratigraphic horizons as well as in the same horizon a few miles away.  Some coal 
seams carry the same bed name from mine to mine and others are replaced with local names.   

The Statewide Draft Oil and Gas EIS (pp. 3-6 and 3-7) presents an accurate description of the 
coal bearing geologic formations that are present on the Crow Reservation.  Site-specific studies 
would be required to accurately reflect the geologic conditions at any one site. 

Oil and Gas 

There are six fields that have produced oil and gas on or near the reservation:  Soap Creek, 
Lodge Grass, Gray Blanket, Hardin, Toluka and Ash Creek (see Figure 11).  These fields produce 
out of the Fort Union, Shannon, Tensleep, Amsden, and Madison formations.  A total of 172 
exploratory and production wells have been drilled on the reservation.  Production has declined 
in recent years and no new wells have been proposed. 

Coal 

The coal beds of the Fort Union Formation are located in the Rosebud-Wolf Mountains on 
reservation and ceded acreage.  Coal underlies approximately 376,397 acres of the reservation 
and 322,378 acres of ceded land.  It is estimated that there is between 700-800 million tons or 17 
billion short tons of coal on lands whose mineral rights are controlled by the Tribe both on the 
reservation and ceded land (RMR 1977. 
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Reservation coal is classified as subbituminous C rank, which implies a high moisture content 
with BTU values from 8,300 to 9,500 on a mineral free basis, and are non-coking.  This type of 
coal is used today for the production of steam in electrical generating plants. 

The coal is produced primarily from nine coal beds (RMR 1977; Matson and Blumer 1973): 
1. Roland:  Top of Tongue River Member; average thickness 9 feet; resources 0.3 billion 

short tons; ranges in calorific value from 7,021 to 9,114 BTU, the sulfur content is 0.2 to 
0.7%, and ash content 3.8 to 9.7%. 

2. Smith:  Tongue River Member; average thickness 7 feet; resources 0.3 billion short tons; 
ranges in calorific value from 7,607 to 8,272 BTU, the sulfur content is 0.6 to 1.0%, and 
ash content 6.8 to 30.2%. 

3. Anderson:  Tongue River Member; average thickness 20 feet; resources 1.9 billion short 
tons; ranges in calorific value from 8,705 to 9,850 BTU, the sulfur content is 0.2 to 0.6%, 
and ash content 2.9 to 6.2%. 

4. Dietz:  Tongue River Member two coal beds; average thickness 35 feet; resources 5.6 
billion short tons; ranges in calorific value from 6,019 to 9,373 BTU, the sulfur content is 
0.3 to 0.4%, and ash content 2.9 to 6.3%. 

5. Canyon:  Tongue River Member; average thickness 20 feet; resources 3.7 billion short 
tons; ranges in calorific value from 8,446 to 9,113 BTU, the sulfur content is 0.2 to 0.3%, 
and ash content 3.2 to 10.7%. 

6. Wall:  Tongue River Member; average thickness 20 feet; resources 4.9 billion short tons; 
ranges in calorific value from 7,637 to 10,079 BTU, the sulfur content is 0.1 to 1.1%, and 
ash content 3.1 to 12.5%. 

7. Rosebud:  Tongue River Member; average thickness 10 feet; resources 0.1 billion short 
tons; ranges in calorific value from 7,810 to 9,090 BTU, the sulfur content is 0.5 to 1.1%, 
and ash content 8.1 to 12.6%. 

8. McKay:  Tongue River Member; average thickness 10 feet; resources 0.1 billion short 
tons. 

9. Robison:  Tongue River Member; average thickness 10 feet; resources 0.05 billion short 
tons. 

Mineral Materials and Locatable Minerals 

The Statewide Draft Oil and Gas EIS (p. 3-8 Mineral Materials; Locatable Minerals) presents an 
accurate description of the potential minerals on the Crow Reservation.  Coal, oil and gas, and 
bentonite on the reservation have the highest potential for development.  Tables 9A and 9B 
present the geologic section for the reservation and the potential mineral deposits by formation.  
Site-specific studies would be required to accurately reflect the geologic and economic 
conditions for each deposit. 

Paleontological Resources 

The Crow Reservation includes bedrock deposited during the Late Cretaceous to Early Tertiary 
time.  These geologic formations were deposited in a broad, epicontinental seaway that extended 
through the western interior from the Arctic Ocean to the Gulf of Mexico during Late 
Cretaceous.  The cyclic transgression and regression of the shallow seas and the final withdrawal 
during the Late Tertiary time resulted in a wide variety of environments of deposition.  The 
depositional environments of marine and nonmarine sedimentation resulted in a rich fossil record 
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including dinosaurs, mammals, and other vertebrate and paleobotanical remains.  The great 
abundance, diversity, and generally excellent fossil preservation in the region present significant 
scientific research opportunities. 

Detailed paleontological field surveys have not been conducted within the reservation, thus the 
specific nature of the fossil record and locations within the reservation are unknown.  Tables 9A 
and 9B  are the geologic section for the reservation with reference to potential paleontological 
resources by formation.  Site-specific studies would need to be conducted prior to bedrock 
disturbance. 




